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mm*] wmm 

>f;v (6) 

£3&£;tx£ J:? JCfcoTv^iujtjK-'f t> ? (3) 

#^<Z)3l> f y {CM*©^^©^***^**^ <k5lCfcoTV^ & FIFO 
(First In First Out) 3r3L-<DMf&£.t£^>X^Z>$i^rtV7 7 (5) 

i/^^^-^T-f ;i/ (6) ©:n> h y ©7 F^:*£&ic#ge^£<i:5cfcoT^ 

(8) tfcAiiu 

(6) F U 0)7 Fl^£Seiuit>K^ -^^ v V (3) A^^y^U 

a»^i/^*-7 7>fji/ (6) ©x^h'j^nyw, ^io>Jtttt£ii^-£v 

^^•77^^ (6) ©n:> F U(3DT Fl/^fc^ftfjitfU v V (3) 

icy y 2/3. I, 

?:7/:7v'>a3*i38k»&-&l'S ? :**-7 7>r;i/ (6) 0i> h y©7 Kl^fc 
S*^»;7 7 (5) lc#£&#> 

«|&3ijK>r (3) fr£>x> h y -7 3*i 
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U^7^-77>fA (6) <Z)X> h V ©ft^#<B^ffi£tU 
8) lC«1*e>*l«& J^JCfcoTfcy, 

>r;i/ (6) oi> h y ©7 k fcs^af - * •-'U (8) zmvxmbtiT 

3) tCS^-^L/S/X^-7r-r;i/ (6) ffll> h 'J ©7 F U^^V S'aStl* 

<k e> te-fo^omn <DU^n e> # >> a. 2 is z • -7 

y-f;i/ (6) 0>Kx> h y ©R7 Kl/^t^JcK^jfi-r-^-A^. (8) fc«-£ 
i^i/yx^-77>fii/ (6) ic&v^Tii, m^M^-^-^x (8) 

[ft 3*91 2] 

#^©x>huicK^i^^^^-7r-r;i/ (6) ©i>hij©7Kuxtff 

$&£*l£<fce>tCftoT^£^7>K>f (4) fe^ffiU 

a*^9 7 7 (5) lc£^^-<AftsH<£x> h y K:^^£2ftT^^£1ft^• 
* (3) ©S*f^S:lf3S't^Oi^T3K>f <y * (4) SrStflsU St* a. 

*l<j5:ofc»I^^^-77'f;i/ (6) ©x> h y<z>«jy 
J: ? ft o T V % £ 1 SE*<£> It^a i> 

[ff#«3] 
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.3p-v y i/a. (1 1) -Ay7T (12) SrJItftU 

^>J^ e> ^^oT V^&m^-^--^ b (8 0, 8 1) t 
^-Z.^vvi/x. (1 1) 7kT$WL'r-Z'rtV7 7 (1 2) tcy^-fe^t:^ 
Si9i:^oT^5n-K/xh7-^'yh (8 3) h ^WM^-v F3¥K 

#J y #tt £ frT V^i^l' "7 T-f;i/ (6) 0X>S<Jffl7Kl/^ 

i^uyx^^?^;!/ (6) F y 

> h y <z>T Fu^^siy &u 

£^ 7 y - • y ^ f iz&m-t z> «t e> ic&o x ^zm&m z uM&ttnmis^^ 

o 

#*<Z):r> F 'J lcKtojl>K>f y# (3) ©F^tf^Jk* *i£ £ t 

ic&ot v^ & wsmtf^ y * '-**vv mm? r-r ;i/ (3 a) £jmsu 
WiU'&i'Ssx* -vtA ;i/ (6) ##*©x> f y ^^Si^ti-a 

;i/ (3 a) cd l x> h y ic^tuii/K-f ? (3) cz>p^$:#£&^ 

tiT^-g>^-^i^^^^--7 7-f ;i/ (6) ©x> h y coiuy tftt£8?i&u 
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Il7 7^;b (3 a) ©m:/ h U ©f*J^£, Mluii'K-O * • * * y9 (3) (C 

^luiiiK-f >9-*9v9 O) i:^Td<-r y9-7.9v9 (4) ###M© 

~ mtyii^-f l/9-7.9v9 (3) /itf^TtfU ^ 9-7.9 v 9 (4) if, 

^l/^^-77^fA (6) (Z)ai> h UCOT F^^$r^SFi*-5>ftTfiOX> h U 
©|*«#— Mu 3ttfr3iJK>f y# (3) fttfSt^7>tf>f > 

9-^9 v 9 (4) jc;m*T»*T&©x>MJKfctf I'S?**- 7 7>T 

71/(6) ©x> hU©T KU:*©4RJ*fc#l!fcU »— SJt-rert^^StiSStJK 
^l/i>'X^-77^f;i/ (6) ©31> h UiC^S&^tlTV^-T 1 -* &s^-*-a 

977 (12) ic^hr (spiii) ts^t^Tfgsj: e>tc^oTfe 

tf-d'-^?'7 7 (12) KHftftJC^hT (Spill) Lfc^-#lC*fU #J U 

#wbnt^i;v^^i/i;7x$-77-f;i/ (6) © 1 h u &*9»;^w, ^ 

^-^SrSfga*, &Lm&R<i^9'7.9v9 (3) ^tf^TiK-f > # -X # ^ 
# * (4) tCfcl^T, t^l/^^-77>f;i/ (6) ©I>h'j07KUXSfi 

^^•77^^ (6) ©:r> MJ©T FUj*&ffif#2-M:<&Cli:tCJ:oT, 
^C*h7 (Spill) Lfcy s -9<D&1&&UVX9- 7 T 4 )l (6) ^©D- K ( 
Fill) Sr^fiLS J:"5^C3^coTV^Slt*^3|a«©ffM^«S/^■5 : ■A 0 

t7U-'JX h#F I FO^rzL-©^J^i:^oT^ 

rai^tcttR©*^*:-?^- Kb, mmmtfj >9-*9 v9 (3) ©sw^ m 

m&\/V7s9 '~7T4)\> (6) 0X > h 'J ©U l J 7 7 (5) 

omwiir &&m<D^y v u ^©^©rt*©»gii*&ff -^awBt, 
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;i (6) (Z)X> b U ODSU «J ft k O mm 3§ t ofl ! ^^4 |B4fi<Z)tfJMi 

[#§t8tf>#*Bl&M] 

[0 0 0 1] 

§T^fc«j£tf>ftJI8i S/ * r- A ic £ % © T-J. £ o 
[0 0 0 2] 
[$£3fc©t£|g3 

(in-order) ICfr frtl -5 t)<Z>-£& o to -T&;bt>, X # y ? > &C 35 W 

[0 0 0 3] 
[IfctJJ! #8?$: L <k e> £ & 

(in-order) IC^f & <Z>15\ »P^##M&*><Z>-e$rtf £ VOfU;&#& 
[0 0 0 4 3 

fit, 7^% V 9^tyy(DmW,WX^7^^tlf^-^U ^9A£out-of-order-e#t 
a-t&«fc^&tM!Ea*^#3BStlfc. milt* H*W2-2 60 0 82f 
. #H#fF^ 5 5 2 2 0 5 1 ^H#fr^ 5 3 3 3 3 2 0 *H#fF3§ 

5 7 6 5 0 1 4 -^C£tf£:/n-fey1tHiJi#&6o 3*1 e>©fM#&C5^$ *l£> :/ 

[0 0 0 5] 
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Sr^tiELoo, ^ ^ 7 V i/ >©ittlTfBl$tlt ^7^5: out-of-order 
[0 0 0 6] 

h U {CM^^^^-CDft^^^^^^tlS^OlC^o-r^SF I FO^f 
[0 0 0 7] 

V*V5/>tC;BV*T, 7*#vV1* » wordl, word2, word3, 

word4 <j&?&i$7.%*J V YVZT) £JfcoT^&JRJKtt> ^|6^lC J: -5 ffJ¥»S/;* 

^AICSVnT, -K4y&-*9v9ifi , <a> , <b> , <c> , <d> 

3§5#* # y ? h v 7°) x>h'J-7K^^<a> , < b > , < c > RZ* < d 
> -e2bZ>%t&Uis7.#-7 fr<D&^y h UlC -^-fr^tl wordl, word2, word 
3 word4 *^^Sm:v>e^ffiiC*r^-rS 0 

[0 0 0 8] 

6 ffiliE#2 0 0 0 - 3 0 3 7 0 3 E 
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£gfl »J # *©x>hU®7K^ £1551*° -f > * - # y # IC :7 y S/ ol *l 
[0 0 0 9] 

znx ^&m^\z # v -ft^mmtm vmt£vm& \z*?**-7t 

a: > h y fc#J y fatf, JtfHSS y #Wfc&e-& ^ ^ ;i/©x > h U CD 

%>1&&\'V7.%''7T 4 h y ©7 Ki/x^^{c, ift^rw 7 r fc#£& 

# [0 0 10] 

[0 0 11] 
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mite £ ti z> ,. - K©i»ttf3i3K>r izm& x/V^z-yrJ fr<D x 

> h 'J CO 7 7 S/nSti* «fc"3JS:^^©4g^, ^fg^-— y hT'CD^ff © 

^lilft^tlfc^-* £^E:7> • 7 r ;i/COX> h 'J COT 

[0 0 12] 

^^•A^7TlCfcW^^j.-C05fcm©x> h U *C^i#£;ftTV^ifr^CO0ST# 

nrtg^$>-g>> W£-£e>&££. ^eco* confess© ^> h wfomizm^Z 

m 

^-r^<^T^^>^-^^^^$r^b. ^rrL-*Np,^-C0$femc0a:> hU &|$ 

< & o i/^*-77>f ;i/co:n> h y co® y *f & jKfifc-r * «fc -Mcfc o T 

[0 0 13] 

e»ait*. JKT^3*^S*»WKl<kStfJS:«2/^-5 L A©||Jfe«tt, Java 

Virtual Machine (Java VM) T*&j£3 *l£ X # y V V 2/ >C0^:fclft&iSH^ £/\ 

^S©raTffl3SE*fi?61¥ti. 2M^o^i±T4 fgcov-;*-^-* fcfc^JC 2M 
[0014] 

[0015] 

Java VM ICfc^Tta, 9 - # V * ICli. ;* V y KjWtfffi £ *l£ ^ £ ^ 
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[003 6] 

Java VM tc l±fc £: % h A- K^iTT^TtS 'il$:«Stt^^V«^ 

bipush, sipush, aconst_null, iconst_ml, iconst_<i>, fconst_<f>, lconst_< 
1>, dconst_<d> 

(b) ^.WLT-ZWyt^y K-;** y 9s\<du— K^^- 

Idcl, ldc2, iload, iload_<n>, fload, fload_<n>, aload, aload_<n>, ldc2w, 
lload, lload_<n>, dload, dload_<n>, iaload, laload, faload, da load, aal 
oad, baload, caload, saload 

(c) F-X# v ?±<Dt-#<DM%C^<£>* 

istore, istore_<n>, fstore, fstore_<n>, astore, astore_<n>, lstore, lsto 
re_<n>, dstore, dstore_<n>, iastore, lastore, fastore, dastore, aastore, 
bastore, castor e, sastore 

(a) mm-^ 

( d - 1 > jwbsbjm^ 

<8> iadd, ladd, fadd, dadd, isub, Isub, fsub, dsub, imul, lmul, fmul , dmul, 
idiv, ldiv, fdiv, ddiv, irem, Irem, frem, drem, ineg, lneg, fneg, dneg 

( d - 2 ) WimWLMlfo^ 
ishl, ishr, iushr, Ishl, lshr, lushr, iand, land, ior, lor, ixor, Ixor 

( d - 3 ) &m6L9Hb* 
i2l, i2f, i2d, 12i, 12f, 12d, f2i, f21, f2d, d2i, d2l, d2f, int2byte, in 
t2char, int2short 

(d-4) itwtmn*r$ 

loop, fcmpl, fcmpg, dcmpl, dcmpg 

(e) ^7>K-^*5'f©*M^ 
pop, pop2, dup, dup2, dup_xl, dup2_xl , dup_x2, dup2_x2, swap 
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Cf) 

ifeq, ifnull, if It, ifle, ifne, ifnonnull, ifgt, ifge, if_icmpeq, if_icm 

pne, if_iciaplt, if_icmpgt, if_icmple, if_icmpge, goto, goto_w 
[0 0 17] 

[0 0 18] 

2 1 fcMM^n- K-»ff3. — v K 3lifujt>K-f 3 a titS*!*? 

. 6t±i^l/^^'77>f;K 7tt^U--U^h, 8«^il-X-^-A^. 8 
0M8 1 li^Stm^-y h O&tfl , 8 2&#tf£:i- y K 8 3 Jin- K/ 
^hra-^K 801, 802, 811, 812, 821, 822, 831 
8 3 2{iVif^— i/3>•7xf-^^>?:tbtV^S 0 
[0 0 19] 

# [0 0 2 0] 

(A) $a^y V 

$t^7 aLy^-^ — v Mi, E^LT&v^n^A;*!^* (pcl^2/;*#) 

[0 0 2 1] 

(B) ^^3- K-S5f53-— * h 

3— K&frV^ ^9 AC^£*l€>^^*<out-of-orderT?|gfT3*i5,fc "9 IC, 
^^■r-5>tuiiJi<-f >^'^^ ^77 ^O 1 ^ 1/ ^'X ^ • 7 7 'f * 

"T £ £. «> © ^^mS # £ IS * 1" £ <fc e> IC & o T V % £ „ 
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[0 0 2 2] 

CC) 9 

o 

[0 0 2 3] 

fi^©;** y V VS/^JCfel^T, >7 - K- X # y # # , wordl, word2, 

Hord3, word4 # «y ? h v >0 iU&oTVN^^ffiii, *|§^iCJ;^>tt» 

HS/X^AlCfc^T. /K-f , <a> , <b> , <c> , <d 

> (*^s*^ *V9 Tf, x> h U • 7 K <a>,<b>,<c>& 

IF <d> 1;$bZ>Wi&W7.Z'~7T4 )\s0)%t^y h 'J JC, ^tl^tl wordl, word2 
, Hord3 J&Zf word4 tf&W£ftX ^&W.miZftfc-$- Z>„ 
[0 0 2 4] 

^^^COffS^^^^Att. BUaft^K-f y * (A P S ; Advanced Po in 

ter Stack) h%~7 jK^T > # • X # y 9 (CPS ; Completed Pointer Stack) (O 
2-D(Dti<^ y* V 9 Sr^^-r^o 
[0 0 2 5] 

mi^fc£XmM#'(>$-X*V7 (J^TT'liA P S tmir) U ■ 

fC «fc »J % y^AtC-g-^tl-5^^-^out-of-order , m^S4x-S^<SS^$tlS 
[0 0 2 6] 

%-7DMy*'***j9 (J^TTliC P S iiiat-) ^a^A_h<z> 
(D$tnmis*'r2*te7 : -&mm<Dmmzm-3< out-of-order Mfi *~*JM}l-tZ> 
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or der T ^ T ffi © ± T © 1$^ IC S t5 < VkM £ Mfc? S «> £ S =fo © T* & £ 



[0 0 2 7] 

*?%m mmm © $mm s/ ^ a tc & v ^ t ams v v 

*) 

[0 0 2 8] 
[0 0 2 9] 

S2li, ^^^©ft^at/^^AlcjSW^, #;K-f £3- 
S/a-sK>f >*&rJf3Kh A-aK>f ©B8«Srw"rSlWH^*>*. 2o©j}<-f 
'J\% V 9 AP S 3 Jfctf C P S 4 iifiHR©:i:> h U t:IU #3tf>f y * 

*C#^©x> by ICT^JIRICO, 1, 2. ••- i:7KI/XAWf)iit^St) 
©il-fS., i^WJSatiTvxSro MJ(i8^1/^df'77-f^©i> MJ© 
7 Kl/*&4!M*bTv\«*>©£i-.&. EI 2 tc^-Tcte) 7°^^a-/K^>^» 
, APS&0tCPS©#>5rJC^LT®We>*lT*y, ^*l^*lPP_0F_APSWPP_ 

of_cps££*mtv>s 0 i&jj. jj?hA-3K>r>^tti^^wi8we>*iT«y, £ 
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[0 0 3 0] 

APStCPSffl 1*3 11 li, a. > h y CDfBSi^ w Jt^mss #fSW 6 *i T £ <J . A P 
[0 0 3 1 ] 

loc> h U©T K1^^5:AP S©PP_OF_APS-e^$tl€>^> h U {C«^&#, PP_ 
0F_APS<Z>ffifC 1 £#n;L£<ke>{C&oT^£ <> SgfC, ^tC^S^TV%S^-A:^ 
>K-^*fi' fctt-? 5 1 y zfmW IZltife b T , PP_0F_APS©1iifr h 1 £ 

3[<«]:e>tC&oTV^ 0 ^O^70gfflCPS £PP_0F_CPS(DgfrfNcg8LTt> 

[0 0 3 2] 

BP_oF_ps-e^$ti-S3i> h y (DfomtfiA p s £c p si?— ^fs^-s-tcte, ^ 

^ i^^^-^f §.^-^.^. y ^ 7 lCSpill-r^>^i:A^^<g>o *<DV&. BP_0F_ 
#- 7 T-f AtC lM^Or-^ £Fil If SIC tt, 7 s -* 7 T^bFil 

U (39T Kl/X?:AP SRZfC P S CDBP_OF_PS"e^$ h V CD 1 oTlC^S-* 

»^3&#^ BP_OF_PSCD'fiIfr'o 1 £6l<<fc-2lCfcoTV^ 0 
[0 0 3 3] 

h y S.^PP_0F_APS(Z)|^^^*^^*?)2)i: e> fC&oTV^ 0 
[0 0 3 4] 

(D) ^l/^X^-77>f;i/ (CRF Consolidated Resister File) 
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[0 0 3 5] 

)<DUffltem&.Zrt?Mmmx*2bz> 0 z.z.x. i{ix>h'j®7K^-efeSo 

C R F 6 ©#^<7)X> h y 6 (i)^-* K 6 1 (i), ffi&*7cT:7 7 

(WCF, Write Completion Flag) y 4 —JV K6 2 (i), i)7- (C, Colour 
) 7-f-^K6.3(i)fttflfi;-tf9h (BB) 7>f-;i/K6 4(i)^^oT^ 

[0 0 3 6] 
[0 0 3 7] 

c R Ftf>#*©x> b y (D^f — # • "7 -< Kte. i fg^tf)-?- 

[0 0 3 8] 

CR F MJ iCfeV^T. WCF7>f-;i/KH # -7 Y — /I/ F 

[0 0 3 9] 

# -Ay 7 Tfrh<DVU\(Dffi\zmVtfWbfrt=.^<DX&&<D-fr(D&W\. m^V>% 

•&&c»£ ib\z#m* .fc-Mc&oTv^., #m£#Hc;fcv^&> 

[0 0 4 0] 

C R F (D$k*t <D3^y h y iCfeV^T, BB7-f-;i/FH f©CRF0i>hU 
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[004 1 ] 

(E) (F L) 

yttW^ftTV^V* (BB7-f-;i/K^0T'fe5) C R F©X> h U ©T Kl/X 
[0 0 4 2] 

^JTOffitCfc^TJi, CRF©^tffll> h >J ©T Fl/*#FLtCg|^3*lT 
U->&CRF<DX> hU (DTK l^tflfcUffi^tlS. CRF0fc§X>h 

y <z>igy titus, ^-©x> h y coy ki/*#f Ljcs^£*is<fc5 

[0 0 4 3] 

(F) ^fr^/^y^T (IB; Instruction Buffer) 

7Tl?fey> fiS®F I FO^ra-©i^i:4oT^5. 
[0 0 4 4] 

04H:, I B©i^5:it^f it'fcS. S4{C^3V^T, IB5O#^0x> 
h y ttT^^MHiCO, 1, 2, ••• t7 Kl/X#fm^*lTV%£=b<Z>£ U *S£*I 

tS. iBtl /\*y#~-#>f h l/-f ;i/-^>f ££ttttfc2o<Dl/^;*# 
ii^ra.~©5|5«©X> h'JOlot^^t. 1 >T * ;i/ MS U l^STL^S 

;i/-7K^r>^0'fii$:5l< ztx*. I B tc^x> h y ®g£tf&«frtf;bfr&. *0 



Hi!iE4#2 0 0 0 
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[0 0 4 5] 

B5tt, #^M©fm^*^<MCfctt£. I B 5 ©45- ©X>h'J 5 (i) 

B 5©#*©:n> h U 5 (i)|j:^l/-^3>-7-f -Jl K 5 0 (i), K- 
7-f-^K5lO), mi 4 -;VK5 2 (i). ^2V-7-7>f-^K5 

3(i), f3V-^-7^-;VF54(i), ^4V-^-7>f-AK5 5(i), ^1 

f^f^-^3>-7-f->n/F5 6(i). *-s/3 y-yj -;i/K 

5 7(i), #0£#** (BT) 7-f-;i/K5 8(i), 2fc (S ; State) 7 

W-;i/K5 9 (i)A^^ot^S. 
[0 0 4 6] 

I B©#*©:r> F ijo^I/-S/3>-7^ -;i/Kii^-^l^-^a >-r3- F 
*l 3 # o T -S „ 

[0 0 4 7] 

I B©#*©31> F V (D^-^^y ^-7 4 — ;i/ F&. U — ^3 — FiC 
[0 0 4 8] 

I B(D#>!rOD3l> F U <Dm 1 V - 7. - 7 ^ -/I/ F©#* V-^-f 1 — 

# £^^-^<#J»jtt-tt<b*lTV'k-5CR F©x> h U ©T F fr-S 

AP Sfr&aKy^Sfi^CRFOXS/ h U ©T FUX#, 

[0 0 4 9] 

I B©#*©x:/Fy©&l~&2 7 s ;*'r-f *-^3>-"7-f -^/F©#^rtt 

, ifr-fro^n- f-3Mtk:#vv juffcjcai y -ww e>n* C R F©x> FU (DTK 

fc»-&JCtt, ^^S/rL-T/<^ig»4:raC»^ttAP St^i/aSnSCRF© 
31 > F U ©T Kl/**^ *<Dm~e&l~M2 J rX : r4 *-i/3>'7 4 -to KiC 
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[ 0 0 b 0 ] 
[0 0 5 1] 

<D ifi # £ & £ *l T V* -5 <fc 5 & o T V ^ £ 0 
[0 0 5 2] 

(G) ^St^ — (CDB ; Common Data Bus) 

CRFCD^-e, v^-^&CRFCDni^ h y ©T K l/* il^C^gB^-S lift * 
M'«)S. CDB&, -f^&^-^Mfl^:/ KtBtffllflfcTfSS <fc"Mc, #Mtt2 

[0 0 5 3] 

(H) h 

*mtem<Dftnmi/x-Tj*&. mw=L-v ho&vn. $-m=L~v h&tfn- 
&mm=t--v hit. m*mi^ 2o©yif^-i/3>-^-x-$/3>^soy^T 

I B©x> h y ©7 Kl/**>»£&£n£ &oT^<£ 0 
[0 0 5 4] 

y h©£V^V^R S tC<£ &*#fr t>tl-5 «fc "2 & o T V^ h . 
[0 0 5 5] 



£BfiE# 2000-303703 




11-115047 



—st -r *i li-? - * t> a * 4x & <t ? £ & o x ^ s o 

[0 0 5 6] 

# H§*& 2 £ <fc e> & o T V % & „ 
[0 0 5 7] 

(H- l) mw=L-y h 

[0 0 5 8] 

[0 0 5 9] 

(H - 2) ^«[^.— V 
Mi-yhffl^fllS, ^fl^ifcife^&ttau ^©^fct&fl&ebT, # 

[0 0 6 0] 

( H _ 3 ) D-K/^h7-^-7 b (L S U ; Load/Store Unit) 



[0 0 6 1] 



1 8 



ffittE4# 2000-303703 



to 




1 1 — 115047 



-1'(7JT©hI^j it^r- $ - v ~y y - £ t> ic ^ 0)T (D^fi-ft'r - % -3-^ y v^l-tg 
$fi3n-g> J: e> C^ot^So L S U litr— # *^ X V 7 7 IC^iglC 7^7 -fe 

<&„ 

^ [0 0 6 2] 

(varsl^;**) fejMir**. ^^(Dff^i/^^AIC^ tt, *#J<Z>n 

© D 5: -r-#-3f^ V ^JCSpill UfcfcfiJfebfcli^©'?--* -3fir 
(PfliJl&Cfcl'iT, L SUtevarsV£/;*#(Z)'fii$:JEV^7 K 1^ :* fHff & *T MM 

[0 0 6 3 ] 

Fi>^©l&fT out-of-order T^f 5^£;tf'-??££J:-5l;:fcoTV^ 0 
[0 0 6 4 ] 

BP*>> n — F- 7 FH*#5fcfT><. hT^^OD^. h7-7 F b^UC— gt"r^>*\ & 
*^tt, ^7X^7^©^ h7-7 KUX/b^tf-I©^ 



1 9 



ffiSE^F 2000-303703E 



# ^ 11 — 115047 



^-#-Ay y7/^-#-^y^fr£l£t>&C^--#£ni- Ft"&. n- 
=Lfrh^r- V&U- F-fZ>ZL£l*X*g&^o a - F-7 FU*#5fcf?;* 
[0 0 6 5] 

LSUii. y*ny*^Ai*nc^£;tx£o- F/* br^&HfttSfc^K:. * 
-,rs-yn-/7>#-y n-©[iiig<z>£#>> &<&v^i> * y ^ F©»3*tftttL/ 

©JCM/SUT. CR FtC^if 3*lTV%<5;** <y ^©^TfeiC&fcS^— 9- 
^ y y FOPftfffiUCfcV^TW:, varsly*;*#©'jii£^;gb£:_tT*. 7.9 V 9 • 
[0 0 6 6] 

1 fg#<Z>^-# £C R Ffr^-* - ^v^TKISpilli-SJCtt, APStCP 
ST'. (BP_0F_PST*j*£4x£) C R F 0x> h y 07 K fefilfttSftTfi© 
ai> h y©ftg#— St LTV*fc<T y -e&v>*-£&^ £8rr*>*T? 

tv** le^o-T*-* S:^-* -Ay y 7icspiii-r& - £#-e^<5 0 bp 

-e<z>x> h y <dt F I/** F Ltc^ii-rSo 

[0 0 6 7] 

j£lC. f-*-^y77^e>CR FIC lfg^©^-* ■feFill-T'&JCti. # • 
-rty y TTb^Fill-T^^ 1 fg#<Z>-?-# 5:® *J ffiU -ttlJC^T^SCR F© 

1 xy b y £«0Utttt. -y-f -;i>FK:*£&tf. wcf. bb©# 

y Ffct l £f*„ ££>ic. ^©#J y # <b*i£C R F ©:n> h y ©7 F b 



ffi$E4#2 0 0 0- 



3 0 3 7 0 3 5 



# • 

Sfcsp. 11 — 1 15047 



APSS^CPS® (BP_0F_PS-e^£*l£) CRFfflx>h'J07KU^ 
iffij^f 6STfiffl^> hU©] BP_OF_PS©'li&;fr k *b 3 

[0 0 6 8] 

C T jS1!Sp i 1 1 /F i 1 1 <D Wift ififf t> tl Z> <fc O IC & o T V ^ £ „ 
[0 0 6 9] 

C R F -7 s - # -Ay 7 7 * • V S/a.©ia"e— SJCtttfcS©"?- * & 

SlIgp^r4T_h^i:l^«^i&^$:^e> «te>^#^i:i-titi <k^ 0 'Spill/ 

y:^r_^ x V j/^lcfcv^T, 7t> ^^tC 1 O (Dread/wr i te/K— K $ £>JC. 

CR Fic£^T>f U - ^^SlOR^W©read/i»rite3K- NMMtftS. 
[0 0 7 0] 

[0 0 7 1] 
[0 0 7 2] 

ffi-Th&lC, t&^©7 KUXfcftStS. ^JC^&^aiy^ 

[0 0 7 3] 



£BliE4f 2 0 0 0-3 0 3 7 0 3 5 




1 1 — 1 15047 



Zk*vV (APS) WMl/^3!-77^;i/ (CRF) Srtftf^-rsfc^lC, 
^CDWSfc^^^^T (IB) J&Xf-^ ifrH&^lcii, J&-8Jfct*tB:i— y h 

<£>£V^^-5R S &C<£&tf d £ J: *K -fU AtC^* *l £lfr^#out-of-o 
[0 0 7 4] 

CRF01 :n> h U fcfliytttt, h U ©T F £ A P S 

[0 0 7 5] 

a^Jt^Tv^liitrtci;^ tfy^^£Mffc£I^Cifc;£ttCRF(Z>:n> hU© 
T Kl^^&A P S^^sKy ^-tS. 5*3- F£*i£4HHC;k^T:*'<^> F-* 

> h U COT F 1/^5:AP S S/a^So 
[0 0 7 6] 

F*:*# ^ ^tf^fMf*^ (Java VM }C33tt-5 pop, pop2, dup, dup2, 
dup_xl, dup2_xl, dup_x2, dup2_x2, swap) (DWia. S#6?J&C 1£, ^"^^>F* 

( Java VM }C33tt£ dup, dup2, dup_xl , dup2_xl, dup_x2, dup2_x2 ) <D*M 
&IZ&. fc^f ^<£^T^£CR F<Z>:r> F U fefBUtftt, 

*0)X.y hyODTFb^SrAP S^JM&m^ h U icHi? i&t? <fc "MC & o T V"* -S 



2 2 



fflIE# 2000-303703E 



m • 

# sjz. 11-115047 



[0 0 7 7 ] 

^©^n- K-«ffic#v^frfcK:«iy#»e>nscRF©3i> h y leaser 

BB7-f-;i/K{:i?:5T, C7^ -7b FKfcMfr^n - K-^fx^- — ^ b 
#e>3£e>tiT < ^SrS^atfo HP-fit^- %V>~7v 2/3.^^©tS-&tCtt, 

-r- # ^tlT ^-5 ©T\ -5 s - * • T7-f FfC^©^- # 

„ WCF7-f-^KKlUfiT4. -tJUSW*©©^^** 5 s - * tt^- F-*8 
fT©H£j&^tt#e>*lTV^)!fcV*©T?, WCF7^-Jl/F5:0i:lTfc<„ 
[0 0 7 8] 

•5 s 3- FS*lfe*^fiDrtSS:7 , n ^5 A±©IBtT? I BlC^ifLT 
, ^©^^©ft^?: I B © h l/>f ^/-sK>f F U {C#^j&*. 

h w ;i/-3i<>f >#©fiK: l S:An^.-5o f a--* u— 2/a >-7-f Ftc 

tfXU-S/a - F */<l/-S/a - Fld^T:*-^ > F 
#a*S4iS <fc^<fc^©»^K:ti. F-7-f FiC i©*^ > F£ 

^ftV^^^ F'X# V ?©MMfr^ (Java VM ICfettS pop, po P 2, swap 

) ©S^t±Hff«F*i:b, -t©flS©i$M*©»-&H:*HfT £ bT£<o 

[0 0 7 9] 

sK97*Sft*CRF©x> F U ©T F ^©MST*^ 1 

-/i/Ftc*£&tf. ^y^aS^S-atri^©*-^^ 7*yJ/at/<t»ai: 
If Cffc£tfAP Sic:/y 2/3.3*1* CRF©x> h U©T FU*&, ^©H"^ 
1 ~i2fxr-f *-5/a >• -/I/ F£*£&tf. 
[0 0 8 0] 



miiE#2 0 0 0 



— 3 0 3 7 0 3 J 



# 



# 




#^ 11 — 115047 



[0 0 8 1] 

& S 3 £ £ £ . 

^ [0 0 8 2] 

IS) 

. &tytemM=L—V h©^T^-5RStCt;, ^i&^ODfi^tiS I B ©i > h 

s©t% h w y z (omt-^iL-t z>) n&i^W^&ti. rsa 

y ?±Tnif- 3 £©&V^^> K-;*# ^ ^©iiffrfr 

ZL- y h 1 ©£^TV*£R S IC#£ &tfZl £ }C"f So 
® [0 0 8 3] 

y^StlS) CRF©x> h'JO^^CWCF?^-;!/^^-^-?^-^ 

- # # c d b \zm~& & 

[0 0 8 4] 
[0 0 8 5] 

- #*©R ST*, *iJCtSa**lT^5y-^-f-*«:ffi#t^CRF© 



2 4 



ffifElf 2 0 0 0-3 0 3 7 0 3 5 



m ¥ 11-115047 



5* - £ »J 3- n •& „ 2|s: I- £ o li, R S (c # ^? © pfcj^ #S s & 1 *i o 
©^PUD*-* ^ ^n-CDB SrSCTM^tiT < t§!R S IC^t 

[0 0 8 6] 

WiRs&ftmtMifmzmzti^ t&mfitfmfeznzo ckdh^t, sirs 

[0 0 8 7] 

APS(CCRF©x>h'J©7Fl/^^'r>a$tl5) <fc 5 &tft^©S-&. ^ 

7Fi^^i:W:CDBicits„ crf&c^t&, c d b &iistai£>*LT < 

Sft^lC^o^- *©#£&* WCF7-f-^/KS: 1 {C^X-TSo 

[0 0 8 8] 

hU-7KU:*lC&5 (3Sti&<£«:#f#LTV^<5) I B ©:n> hV © S 7 4 -)l 
[0 0 8 9] 

[0 0 9 0] 

• L SU©R SlCfeV'vT. ^5>K-^*fi'±©f-4i&JK , !'^l/T7Fl/ 
Xft^Srff ? <fc 5 hT^^ (Java VM lC£tt-& iastore, lastore, fastore 
, dastore, aastore, bastore, castore, sastore) -tfHt^&t. tlX V*£#-aJC 
te, V-7-f-^^tlotvx4<T^ 7 F l/^ttJIKl^Sa: V - ^ - f- 
*«tiofc^-exF7-7 FUX&ttlU h7-/W7 7lc«£&tf„ 
[0 0 9 1 ] 



aJS2# 2 0 0 0 -3 0 3 7 0 3 J 



11 — 115047 



R SlC#£j&£;ftT^fc3:> h U • 7 Fl/*IC&& (Six h7^?:f#bT 
[0 0 9 2] 



^^^>f ^-^3>}CKi-<S^-^^^TiESfC^T-r^t^ e^R SfC# 

y F «J <D S y W - )\y F £ iES^T iC^M"T £ . 
[0 0 9 3] 

-5$, ^fBllg^J&ofe^^^b^aStl ^^-^fJllB^ii out-of-order 
ilar^ho/l, ^tt^-- y h&tfn- F/x h7-^-^ 

@ [0 0 9 4] 

iMbt^s I B0)x>Fy(OSyw-;bF}c*£&t*£:£ac, 

[0 0 9 5] 
[0 0 9 6] 

i b<d^v y &-?7jk&nz>^y F v icfcv^x, S7>f-;vF^n^ 



® 



2 6 



2000-3037035 



11-115047 



PL <t> c 

[0 0 9 7] 

CP Sli, ^^tfa- K-^^§*ife(^©AP S<Dmft*Hmirs<<mfti$ 
3 >--7^ -^KCD^^JIglCCPStC^^i/i-rSo ^ #_L-£zitf-£# 

;i/K^#Itt, ^©^^©-^n- K-#B4?<Dl&icAP sicMLTfi^tifcisf^ 

^CP S}C£V*TS3l£;ft£o 
[0 0 9 8] 

#CP S^e>3K'y^^tiSCRF(Z)x> h U*eii, BB7>f-;i/K5:0 iC^ML/ 
[0 0 9 9] 

[0 10 0] 

-orders ?T t> tl 5> Z. tlZt£& „ 
[0101] 



tfJ3I4# 2 0 0 0- 



3 0 3 7 0 3 5 



#S]2 11 — 115047 



I BCD^v tf-tfj >*T'SStlSl> h V IC£V^T» S7^-f F#$WV 



FCioT, "/a ^Atf in-order? Igfr 3 



R F©zr_> h V <D&* IZMhX. j e®BB7>f-;i/F?:0{Clt, f©x>hy 

[0 10 2] 
[0 10 3] 

T% J^T©J:e>&:7n^A£|^ft-£:i££#x_J:?o 

dload [A] (t^ife [A] ICMt SMS^i^E^f - 3? © D - K) 
dload [B] (|g»*[B]lC»jS'r&|&»ffi#»/>»J*7 2 -*©n- F) 

dadd (^sscsa^ft^-^iaoiDjj) 

d2f (te»£#»>h»j£"7 s - * S^lfr/J^/^- 9 ^©£&) 

fioad [T] (SESi*[T]K:MlS"r5#«IS»«f/h«j^7 :r ~*©n--K) 
swap *_h©*Jt&©2flg«:A*l#;*.£) 



dup_xl 

*&) 
fsub 
fdiv 



(JSMSSStt/NR/^-- * ra©«») 

fstore [X] (* * y * h y ^1C$> S £|?»/.h»tJ&"5 s - * ©SE»* [X] IC^fJcS 
[0104] 



2 8 



ttit£# 2000-3037035 



11-115047 

Sk±<D^U^^^lt. X=(A+B)/{T-(A+B)} ©tH¥ =b©T&6 A t.B 

<d 5- - * tf&mmi* ^ b 4-u ^ <D i^j aft* -k i&mm (D&&mni>T. m % n ic 

o 

[0 10 5] 

■r<£is£?<z>i&#£-t>--f ? lime?* is frmmmx* $> v . gTTiiroa&ttc^a 

fctfr#&f&l8-f So 06~g|l 4 Kfc^T, CRF6MlB50^X>b<J© 

C#/St-£$:^S:8S;LT^-5o @6~il 4 {CfcV^. APS. CPS, 

I B&tKCR F(D#o:> h U ^T^bWSlC 0. 1, 2. ~ (DJioKTFl'^tf 
# e> ti X v * £ t) © £ "T & - 

[0 10 6] 
[0 10 7] 

fc&t^OttS. ^oT, BP_0F.PS ©-fitted 0T*&£ o 
[0 10 8] 

«frf£Mic^Tte, S^j. aps, cps. i b&^cr FiiM-fk 

SftTfc'J. FL{CCRF(D^:T©x> h U©r Kl^X^JiRlC <0> , <1> , < 

2> , <3> ••••£#$&i;*iTv^ z.e>mxmvm-ztiz> : b<Dii?z> 0 

[0 10 9] 

a~nc, vMz&tf&mftz, (a) ^-rn- K-»fr. (b) in*? 




ffiaE# 2000-3037035 




#3* 11 — 115047 



[ 0 ] ] 0 ] 

( 1 - A) f&l-VJ 9 A/iD^^rn- F-mj^-is 

>h'J6(0), 6 (l)^©^-* &«#-r^<SI»;^W, f0i>b'JO7KI/ 
X <0> , <1> ?:APSi:^i/aU APStt3-l 0«kei{:*:l). 
[0111] 

CRFO6(0), 6 (l)(D&x.> h U tCfe^Tli. BB7-f — FfC 1 $:aa"C, 
WCFMC©#7^ -;i/Rcl±0 CRFB6- 1 ©i^iC&S., 

[0 112] 

h W ;i/-;K-f >#©<B«ot*3d3©T\ i b©x> f y 5 (o)tc_LiEift^<z>f*g 

I B& 5 - 1 ©J: ? d©$L A P S \^zfv Is =l C 

RF©i> hU©TFl/X <0> , <1> &&*mi. mx^r*^* >3 >• 

7-f-/i/KK:#£&A»'ev*<&. $e>ic, m^-t ^•^^^^©'fiiic 1 ^inx. 1 tc 

&*u*o, i^ig#/:E3mT&£^t±;* hr^icastts;* F ruff Rj|gT*& 
# niii ^#^ji^tiet)©frso 

[0113] 

I B©X> h U 5 (0HC#£&£*l£%©£|^£±|2ifr^©P>g^£, I B©oc 
>hV ©7 Fl/*. OtftfC, L SUC^^t^SRS 8 3 1 JC##&fr 0 
[0 1 14] 
(1-B) mi VJWDmfi Xf-S? 

[0 115] 

(l-C) Sll if-f ^©s^r^-r-^ 
1330© I B©^y >##^-rx> b y 5 (0)lC£^T, 

&£*lTVN&^fc#K %7Xf-^oWi: UTttMtiW*^= 



3 0 



ajil# 2000-3037035 



# 1 1 — 115047 
[0116] 

( 2 - A ) g§ 2 +3 ■ >T £ ;i/ ^ 5 : '3 -- F • Wfi 7. t- - V 

^^^^\<3DD- Kffr^T&£0DT% FL};SiStlTV^S7'J-^CRF©2l 
>h'J6(2), 6 (3)£^©^-#£^-r^<S!P;tftt, -?-Oac> hU®7 
y< <2> , <3> & APS&C:/-/S/rLU APStt3-2(DJ:e)lC^^ 0 
[0 117] 

CRF06(2), 6 (3)©#m> h U iCfe^Tli. B B V 4 -JV KiC 1 &3£T, 
WCF&tfC©#:7>f -;V CRFS6 - 20J:^tC^S„ 

[0118] 

h i/>f ;i/-sK>r >#©ffii± i T-&£©-e, i B®i> h u 5 (i)tc_tia^^©w 

I B&£5 - 20<fc^lC^^ 0 ZL©|gt AP StC^vy ^/zL^tl-SC 
RF(3Dai>hy©T Fl^^ <2> , <3> £#*3§1. ^2fXr>f *-^>3 V- 

[0 119] 

I B(D^.y h V 5 (l)lC#§&i;;ix£%©£|ir|CJ:iaifr^©P^£. I B©i 
>h'J07Kl/^ 1 ££kiZ, L SUffl^^T^SRS 8 3 2 lC«^j&fr„ 
[0 12 0] 
(2-B) g!2-9--f 

LSUOUffSttR S 8 3 1 ^e>^$tl<Sn- K^^&^^Ti-S. fiP*>, "r- 

[0 12 1] 
(2-C) I2t^f^;bffi^7^f-^ 

5-1 ©#WC&£ I B<Z>/\*y #-jK>f h D 5 (0)IC£VM:, S 

-/I/ KI4 0t»6©t, STXf-i/fflif^i: LTtefat^Tfcft&V^ 
[0122] 

(3 -A) I3t>f ^/KZHfr^n- K-ftffX-r-^ 




£BIiE# 2000-3037035 



# 



• 



43¥ 11 — 115047 



^^v^Lxmw^n^. m^mcD^m^^^^y i/at^imT^s 

©T, AP S^e> <0> , <1> , <2> , <3> fctfty^U FLlCg»3tlT 
V^:7U-&CRF<D2:n:/ h U 6 (4), 6 (5) fcaUMS^fc^'T'* < *J »J #W 
„ -e©i>bU©7Fl/X <4> , <5> ?:APSi:^^i/al, APS&3- 

[0 12 3] 

CRF©6(4), 6 (5)©#o:> h U JCfcVxTli, BB7-f-;i/ KtC 1 Sr&T, 
WC F&tf C(D#:7>f FtC&O £#^&fr 0 

®[0 1 2 4] 

M/^;i/-/K^r y$<Dm*2T*2b&<D'£ > I B<Z):n> M) 5 (2)fC_hfai$M£0>p>g 
^£«^i£tfo 30>|gS, APS*^3K'y^tlSCRF0i>h'J©7Kl/^ < 
0>,<1>,<2>,<3> ~fl 4 V- ^ • 7 -< -JV KlC APSiC^ 

<4> , <5> &#*£ll, & 2 7^^- -f * - is a > • V Y FtC 

[0 12 5] 

I B0X> hV 5 (2)lzm%& } tnZ> : b<Dt:mV±U<fo^(Dfam%:. I BOX 
> h V COT fc&JC. SC^nr. y h 0 (D^^T vx£ R S 8 0 1 JC#£&fr 

(daddoSl^C(Z)^-f^>S/tt2-9-^r^;i/-efe-5i:-rs) „ 

# [0126] 

6-2©^H:fe§CRF06(O), 6(1), 6(2), 6 (3)<Z>#X> h U 
0W C F 7 -f - ;i/ K^l)f f - f • 7 >f - ^/ K^l* ffi ^ tl, r V^*l(Z> 
x> h DfcWCFtfO ^- # jgi£tf>*&^&& V>„ 

[0 12 7] 
(3-B) m3i?--r ^/KD^fr^-r— S> 

LSUtt, T-$-Ay7Tfri!>mfrli!,Lt^mA<D^-#$:mf&-?Z>2M A_ 
1, A_2£, ^^7^7^ *-^3 >T-&£CR F©:n> h UOOT PI/* <0 
>,<1>£&IC CDBlC«1i:£ 0 ~*UCfio'£, CRFtCfcV^Ttt, :C>h 
1)6(0). 6 (l)iZ'r-$<Dmg&& : &ft\<\ WCF^^f K5: 1 JC^J€-r-5 0 
£fc> P?C#-f ^ I B<Z>x> h y 5 (2)}C*^i2 s ^tl-&t;<Z)i:|BlDrt^^ 



3 2 



2000-3037035 



4f 5p 11 — 115047 



#^^^tl-5M^^- — ^ F 0©R S 8 0 1 ICfc^T^K CRF©x>hU©7K 

V 7. <0> , <3 > HMJC&i" # <Z)#eii*'-/'jM5fcri.§>, ; 

[0 12 8] 

£LtT% I B(Z)o:> h U 5 (0)JC$Sii*nTV^6^^-©Hff*«iEStCj|aFT't 
*©7*, ^CCD^-f ?;WCfc^T, 5 (0)0 S Kj^iES»7«: 3*1*^6 1 

[0 12 9] 

JK-LCDgfrflsfcMfTbT, L SU©^ff»ttR S 8 3 2^&*S*l*D- Ftft^r 
&Hff*f*. BPt>. -5 s - # -7^:7 7 KIT* is* U 3£jRB<Z>2gg<Z)'7 : -£ 

[0 13 0] 
(3-c) mz^A V )\s<D%-77s^--y 

5 - 2£>*ukic&& i b©^\^/ ^-jK-t yztfm-fx-y F y 5 (ohcjs^t. s 
KttOT?&5©**?, 5%T*^-^<z>i&#£ L-ctefa^fTfc^b&v^c 

[0131] 

(4 -A) ^4 1f->f ^/l/Offe^-^a- K'SSff^T— 
^^d2f<D-7 r i3- F-^f r*^> F-:*# y 2i©V-^-r- 

GDT% APSA»&<4> ,<5>SjK'y^U FLCS*a*lTV^7'J-«iC 
RF©x>hy 6(6)feai»:*g*€:«f*"r'<<«!I»;f*W» -€-CDX>hy©7 Kb 
<6> %APSlC^*;S/aU A P S fc*3 - 4 ©«fc ^ 
[0 13 2] 

CRF©X> h y 6 (6)JCfc^T». BB7-f-;i/FlCl &3£T. WCF^ 
[0 13 3] 

F W ;i/-3K>f >*<ZHBtt3 -e&5©T?, I B0)x> F y 5 (3)iC_hlB*'^©W 
^£«£&tfo i©BR» APS*&jK»;^aft5CRFOi>M)©7K^ < 
4> , <5> 1, ^ 2 V - X • "7 W FJC A P StC^y S/3.Sn* < 



ffiSE#2 0 0 0 -3 




#^2 11 — 1150 4 7 



;v-aK^T (Ditlz ] £#nx. 4 ic-t£„ 
[0134] 

I BC0X> h U 5 (3)lzm£xL&tlZ> : ba>£.mV±m-fc^r<Dfom : &. I Btf>x 

> h U 07 Kl/J* 3 il^C. h 0©£^TV^R S 8 0 2 lC»^&tf 

W<D$iW-<»i"( 7 L >i/{i2-y>f ?;i/T*3D3£-r£) „ 

[0 13 5] 

6-3 0^lCfe-5CRFO6(4), 6 (5)<£>#X> F U ©WC F !7 >f - 

[0 13 6] 
( 4 - B ) %A * ;i/O^T V 

LSUlt f-^-A«V77*^l*aibMB0f-3!l:i^tS2^ B_ 
1 % B_2£ % •?-4x J ?tl5 ; ^^^ *-S/3 C RF01> F V <DT Fl^ <2 

> , <3> tmz. CDBtC«-fe»:£ 0 ZltUCSo^ CRFfC^^TH x> h 
U 6 (2), 6 (3)1^- Sr^W WCF7>f-;i/K?: l^tS. 

I B©X> h V 5 (2)^C#^ii*4^TV^^t)(Z)i:lmDW^A^«^J2 t *4^T 
1*£§|#:3.X*/ hO<Z>RS80 1 tCfcVNTt;, CRF0I> F U (DT Kl/X <2 

> , <3> lcMt5*r-&^-^©«^3^^*^f*5tl-g>o 
# [0 13 7] 

J£*JtT% I B©X> h V 5 (l)^C#^Ji*tLTV^^-^^•(D||^ff A^JEStC^Ti" 
&tf>-e, ^;i/tC^VxT, 5 (l)tf>S-7-< F^iES^7S:^l*t-^ 1 



7>f -;i/K»OT'fe50T% ^77>f-i/©U#i: LTtafiif^fffcn&V^ 
[0 13 9] 

(5 -A) ^5-9--f ^^(Z)^^^- K-SMJ^-r-S? 
^ fload [T] tf>^3- K-*Mr HO^if-3!0^7>F^ 



[0 13 8] 



(4-C) ^4f^f^;V0^7^f-^ 



5-3 <D&miz$>z> I BCA'sy ^*-Ji<-f y 



F U 5 (0)tC £^T> S 



3 4 
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h U 6 (7) & G)-r - * fc^-i^l'^ < HO U W * ^ ©n. > h y c/j 7 < 7 > 

5:APSfC^>yi/ab, A P Sl£3 - 5©J:-MC&£> 0 
[0 14 0] 

CRF©l>h'J6(7)}:^^TH B B - )l KiC 1 £i£T, WCF^tf 
C 7 -/I/ Ktctt 0 £#^&*f „ 
[0 14 1] 

^£#£&tf. 3C0|£, APSC^'yi/a$tl5CRF(Dx>by©7Kl/^ < 
® 7> 1 -r'X^-Y ^- v 3 >- FiC^#ii/uT^§ 0 ^tC, h u>f 

;i/-/K-r >^©fi^c i ^mx 5 ic-r^ 0 

[0 14 2] 

I B(Dni> h y 5 (4)K:<^&£n£%©£l^£JhgEifr^<Z>|?g^&, I B(Z>ac 
> h'J07KUX4 t^lC, LSUO^^T^SRS 8 3 1 fC#^&tf., 
[0 14 3] 
(5-B) ^5-9-^^;i/©H^Xr-^ 
ig^tfr^daddCD|^##£&£*lT^£R S 8 0 1 KlfcV^, &BgfcV-:*- 

[0 14 4] 
(5-C) $5^^1/©%7Xf-y 

5-4 (D^ffilC&S I B(Ds\v ^-JK-f h'J5 OtttCfcHT* S 

7/ F# 1 5(0)©^^C«d^^TCPS (WCRF) £ 

i^tS. i-fc*)*), IBfflx>bU 5(0)fflf^f-f*-^a>-7>f-;i/K(C 
«£&£*lTV>£ <0> ,<1> SrCPSKl^S/aU CPStt4-5©<|;e) 
{C&£„ $£IC, 'sy ^-Jif-Y > ^©'fitlC 1 1 tb, 3*1 T% 5(0)©^^- 

li^T L 3 £ tc & -5 „ 
[0 14 5] 

(6 -A) 3fl6-9--r ^;i/©^-5 s u- K-^Sff^-r-y 
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• 



#3* 11 — 115047 



inswap©-? n- F-38f?£*?-5o Tt^^y K-;*# y ^±©#±&<Z) 2fg?:A 
*l#iL&#^^*)&©T*, ra«fc&4£&APSlC*fLT*7lr^ APS&3-6C 
J: -5 iC & o 

[0 14 6] 

h u-f >#©flii*5*e&S(5D-e. i B(Z)a:> h y 5 (5)jc_tsWfc^©rt 

[0 14 7] 
(6-B) me-V-^ 9JMD&ftX J r-t? 

L S UCOUffSlHiR S 8 3 1 A^iStlSn- BP%. "5 s - 

[0 14 8] 
(6-C) ^6^^M^7^f-^ 

5- 5©^^^$>S I BC'W *r-stf>f x> h U 5 (l)iC33V>T> S 

F#l £&ofc<Z)T\ 5 (l)tf>F>g^&C^^-CC P S (WCRF) & 

S£&£*LT^.5 <2> , <3> &CPS{:7'>r>aU CP Sii4 - 6©ie> 
[0 14 9] 

(7 -A) ^7-9->f ^^/©❖^f s 3- K-^ff^-r-^ 
^du P _xitf)^n- K-*8*tS:*t ^- ^^du P _xHi % »7- s> (^J 

TjftiCJ&Sf LT) wordl, word2 <D J: ? te$imT°%>Z> £ 3 

, word2, wordl, word2 £^.XZ> <fc t> ^ # y # ±T 1 M<D tf- 

$r#^t-<2>^^^> K-^f f^CilM^t**©^, F L tC gap: £ tlTI^S 
7'J-4CRF(DX> hU 6 Wfcnlf-^-* &^-r^<#J*.mi7\ 3-6 
©<fce>K:Tfr£> <7> , <6> t^ot ^S^JKtf) A P S £ 3 - 7 0) J: ? IC <8 
> , <7> , <6> £&x.Z> 0 



3 6 
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[0 15 0] 

C R F © 3. > h V 6 (8)l:fcO T £d.. B B 7 i' - Jl K iC J ±1 T , V\ 7 C F 2& D ; 
C0#7-f KlCttO 
[0151] 

h l/-f;i/-/K>f >^CD#t± 6 (DT% I Btf)X> h U 5 (6)lC_tfBi*H*<Z>ft 

CR FODo:> F U (DT Kl/^ < 6> £^ 1 FJC 3 If- -7 s -* 

S:^-r^<fTfclCiaV#^e>tl€>C R F©o:> h U Kl^X <8> £^1^ 

UNCI $r*D^.7lci-So 
[0 15 2] 

i bodx> hv 5 (6)izm&&&nz> : b<DZimc±m&^<D\H^ : &. i b®i 

>hy©TKl/*6fc#JC mn=l--^ h 1 ©£^T^£R S 8 11 {CS^&tf 

o 

[0 15 3] 

££,6 - 6©^lCfe5CRF©x> b U 6 (6)0WCF7>f Ffttf^ 

-/i/ F#®e#m£*u z:©^£» wcF^ot'fes©T\ ^-^^i^ 
©i&43g&&v>., 

@) [0 15 4] 

(7-B) ^7-9->f 

tS2M(A+B)_l, (A+B)_2$: > t^tlf^T- 4 % - i/ a C R F ©x > 

h'jOTKU^ <4> , <5> t^lC, CDBlC«i±£„ rtWC^o^, CRF 
tC£^T&, X>hU6(4), 6 (S^C^-^^&^-MtV^ WCF7-f-;i/ 
F£ 1 tC^Gg-t-So IB©x>hU5 (3) lC^ltfrj&£ tlT V"*<5 =&© £: |1I C 

\H^tfWg7&'£nT^Z>l&.M-=L— v h0©RS802 {CfcV^ CRF©I> 
h'JOTK^T. <4> , <5> {C*f^-r-5T-*-^©*^ii*^?*)tl-&o 
[0 15 5] 

3 7 ttiliE#2 0 0 0 - 3 0 3 7 0 3 5 



11—115047 



i/3>T**>5CRF0i>V'J®7Kl/^ <7> t^i:, C D B fClt-M c ZLft 
izm~3%;. CR F{C£^Tte> m y h U 6 (7) iZ"f~ $ WC 
F7-f-;i/K?: 1 lC^J|-r^ 0 
[0 15 6] 

J£LhT\ IB (73 5 (2), 5 (4)<Z)#ni> h U lzm&&&frX^2>ifr^<D^ : jtfPk 
iZiEmzmyt&OX*. *;WC£V>T. 5(2)M5(4)©S7-f-;i/K 

[0 15 7] 
(7-C) t mi^>< V fl(D%-7^-i/ 

5 - 6<DVm\Z$>Z> I BCD'vy ^-3K-T h U 5 (2)}CJ3VnT, S 

y-f -;i/FiiOtfeS®X% %~T7*7-—V<DW}ft£. LXitPS^ntD^^^o 
[0 15 8] 

(8 -A) ^8-9--f Zfr&ifr^'rn- F-mfiXT-ts 
^fsubcD^n- K-38fr $r4TC)o Hr^y K^^'^*^2i®v-x-f 

T% APS#*e> <7> , <6> SrsK^U F L K&mZ tlX ^£ 7 U -fc C R 
F(Z)X> h'J 6 (9) &»$Mg««#-r'< -t©:i:> h U©T Kl/X 
<9> $:APS{C7°^/i/aU APSli3-8©i^t&5„ 
[0 15 9] 

CRF©i>h'J6(9)Cfe^tfl B B y^f -;i/FlC 1 ££T, WCF&tf 
Ctf>&y-i' -;b KKlttO 5:#^iitfc 
[0 16 0] 

h b-r;i/-jK-<>^©'fBii7*efe-g>©l:\ I B<DX.> b U 5 (7)}CJ:|Bifr^©P*g 
W£«£i£tfo CI(Z>|gL APS^e>5K^7°§tiSCRF0i>hU©TKUX < 
7> , <6> ^^r$l, 312 V-^- y-< -;i/KJC, APSC^'Vi/a^nS < 
9> $r^l^X7 L ^^-^a>-7>r-;i/KtC#^iiAyT'V\-S>„ ££>JC, h 1/>T 

/i/-d<>r >*0HBtc i £;&Dx. 8 tc-r^o 

[0 16 1] 

I B©x> h U 5 (7)C«#&£n&*j<A£f^£±fBifr^tf>P'3^£. I BOX 



ai!iE#2 0 0 0-3 
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y h UODT FU* 7 SUSn-n*; h Offl^^T^SRS 8 0 1 lcSF£&tf 

(isub©S|lg:CD 5" > vte 2 ^ A 0 1 1 £>) e 

[0 16 2] 

6 - 7<D^MK$>^>CR F(D 6 (7), 6 (6)0#i> h 'J ©WC F7>f - 

[0 16 3] 
(8-B) ^8-9->f ^^/OUff^-r-^ 
&Jto^d2f®ft&tf&g&£tl'r^S R S 8 0 2 iCfeVNT. MSteV — X-T 

[0 16 4] 
(8-C) ^8*>f^M^7^f-^ 

5 - 7<z>:fKffitc&£ I bv>^v # -tfj y 2 tfBir x.y h y 5 (2Mc£vnt, s 
FttotftSCDt, 5ST^^-^©Ifr#i: LTkMBf:Mf:b*i&v^ 

[0 16 5] 

(9 -A) ^9-^^T ^^©^^n- F*^^X^-i? 
^fdiv<z>^n- F-$Ht£*t 5o F-:*# ^ 2fgtf>v-;*--? 

X*. AP S **e> <8> , <9> &3Ky:7U FLICfi»3*lt^57 l J-!Q;CR 
F0i> h U 6 (10)$:^m^$:^-r^<«O t J#W, h 'J07 FU* 

<1 0> S:APSK:7'»y'>aU AP S 3 - 9 (?) £ 3 IC&&„ 
[0 16 6] 

CR F(D^y h U 6 (10){C^3^Tli, B B7^ FIC 1 £3£T, WCFM 
C©^7>f -;i/Flc&0 
[0 16 7] 

h l/^;i/->K>f >*©ftW:8T?$>5©T, I B0l> h U 5 (8)tC_h1Bifr^-<D|*| 
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8> ,<9> *%t*% \ . i2y-^-7-f-;i/K!C, APSC^7 is=L$tlZ> < 
[0 16 8] 

I B0X> b U 5 (S)!:^^^^*©^^^!^®^^ IBCI 
y h U©7 KU^ 8 tm^. W.W3.-y h 1 tf>£^TV^R S 8 1 2lC#£&tf 

[0 16 9] 

6-8ffl^i(Cj>5CRF06(8), 6(9)ffl^X>b'J©WCF7^f- 

[0 17 0] 
(9-B) ^9+>--f ^^(D^^^-t--^ 

(8-A) lr3£^£J:e>&C, ai> hl)-7Kl/^ <V> £-5*- * T#C D B fC 
r*lJC3£-3^ I B(D3iy h U 5 (7)fC«$&$*lTV^%<Z)£|i|C 
P^tfS^j&^axT^-SSllE:! — V h0©RS801 iCfe^T^K C RF©i> 
hDtf>T FU* <7> Kl#j£?-5^-#©«£3k»#fTi>*l&. 
[0 17 1] 
(9-C) ? K<D7Z~T*"r-V 

5 - 8<Dtfiffilz2bZ> I BcD'vy ^-Ji<>f h'J5 (2)lC£^T. S 

7-f-;i/ K#l £&ofctf>T?, 5 (2)CDPWCS-^TCP S^CR F &tg# 
•t&o "T&fc>t>. I B©x> h U 5 (2)©y-^-7-f-^K»C»gii**lTV^S 
<0> , <1> , <2> , <3> £CP S^e>J}<^y°L, 'ry.T-J >a >• 7-f 
-/!/ KJCS?£&**lT ^-5 <4> , <5> £CP S&C:/y$/aLU CP Sli4 - 
9 i>bV-7 Kb^^CPS*^5K77 , S^SCRF0 6(O), 

6(1). 6(2). 6(3)©«oc>MJT?B:, BB7-f-;i/F?:0 fC^Ul^-So CR 
F©X>h'J©7KU^ <0> , <1> , <2> , <3> £FL{C^1-6., $ £ 

4 0 ffifE# 2000-303703E 
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[0172] 

( ] 0 - A ) %l 0 V A 9 n - F -Wri^f- - 

^^fstore [X]©^n- K-^ff&fT^. * 9 V V h V 1 # 

h7^T'*S©T% APS)!)^ <1 0> &sKy ^ U APS li 3-1 0 <D 

[0 17 3] 

h l/J JV-tfj >$(Dmt9 -£2bZ><D-e. IBOi^h'J 5 (9) JC_tIH4M£<DP»g 

i o> £^i v—Ti-yj -jis Fic##&A,-e^.&o hi/>r;i/-3i<>r >^ 

© 

(D-fii^ 1 %:iMX 1 0 lC^"-g>„ 
[0 17 4] 

I B(D^y h U 5 (9)}C#£&£*i£t>©£f^CJ:tBifr^<DP^£. I BOn: 
> h U <Z>7 Kl^X 9 £&IC. L SU0^V\thl. R S 8 3 1 lC#£&t»\ 
4 ? JIK , ^b7-A^77 [X] tCMJ^-t -5 * h T ■ 7 K l/* 

[0 17 5] 

6-90ti{CfeSCRF©X> h'J 6 (10) COW C F 7 >f - )l> FRTfy* 
[0 17 6] 

(i o-B) liot>f^;v0ll^f-^ 

£g:HI(A+B)£, f Xf-f * - a >"e<66 C R F ©x> h 'J 07 K <6> £ 
CDBtC«-a:S„ rtltcao^, CRFlC^VNTli. X>b'J6(6)ICf 

y 5 (6), 5 a)izmz&$.tiT^z%<D£^n?ftmvpi^-tfm%7&£nT^z> 

M 0R S 8 1 lMSI^-^ h0®RS801 lCfc^T%, CR 
FC0oi> h y COT Rl/J* <6> lC*f/^-r^>^-^©<^ji^*^Tt)tl-2)c 
[0177] 
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# 
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[0 17 8] 

(i o-c) ^i ova tni<D%?*T-P 

5-9 ©:tKffi&C&£ I B(Ds\y #'T$-iy*f&m-t^y b U 5 (3){C;J5^T, S 
[0 17 9] 

[0 18 0] 

(ll-B)^ll if-f 9JWDm$i*7—V 
Sl^^^fsubO^l^^^^ji^tlTVx^ R S 8 0 1 Ki;fcV\T, — 

[0 18 1] 

v 9±X*n \£— *:ft&-tZ>& t> tzlr^y K-x# v V CDjg<f1^^dup_xi 
(Z>ft^##^&i:;ftTV^R S 8 11 iCfc^T, V - 7 % tlfc 

X> MJ©7 KU* <8> £#IC, CDB{Cf-f§ 0 ^*UCg^5g. CRFJCfc 
V^Ttt, x> h U 6 WJC-r-JtCEXSa^SfTV*, WCF7>f-;i/K?:HC^ 

jg-rs„ i b©x> h u 5 (8)izm%&$.tiT^z>*j(D£mvmmtfm% 
i/x <8> ic^js-r^^-df^asa^^fftoti*. 

[0 18 2] 

J^LhT*. I B(Z)X> h U 5 (6)JC*£&3;;riTV*5*^©2ltf #lE»K*SF7 , t 
2><DX\ IXWJ *;WCfc^T, 5 (6)©S 7^ K#lES#S7£St*-r6 1 

[0 18 3] 



ffi!E#2 0 0 0 
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4f ^ 11-115047 

(i 2-c) mi ^«7^f-^ 

5- 3 1 (D^MV^j^ 3 B 0}s\*y I, $ 7H^'i> i" U b (3) KiS^X , 

S7^f-;bK^l £&ofc©T% 5 (3)0^lCio'^TCPS^CRFS:i 
ff^^o -T3&t)*>, I B(D*.y h U 5 (3)©V-^- -/i/ Ktc*^a**iTv^ 
§ <4> , <5> $:CPS^f)^'y^b, t^t- -< * - 3 > • 7 >f KJC*£ 
&£*lT^£ <6> ^CP SJC^S/a-U CPS&4-1 2(D&z>\ZteZ> 0 X 
> F 'J-7Kl/^C P S*^3j<^y$tl^CR F(Z) 6 (4), 6 (5)©#3i> h U 
T*«, BB7-Y-;i/K$r0tC^J5-rs„ CRF0i> h V <DT Fl/*- <4> , < 
5> £FL&Cg$i-r<5 0 $e>tC. /\-/^*-JixV>^<D«lC 1 t U rti 

T% 5 (3)<Z)ifr^&5£TLfc;i£:lC&£., 
[0 18 4] 

(13-B)^13iJ->f^ ;1/<Z)^4t:*-t— ^ 
^rL- y h 0«, 5 (7)(Z)M#^^-CD||^f ^^Tltfc'J, li®|g^T 
-(A+B)&, -5 s *-J/H>^SCRFffii> h 'J©7 FU* <9> il&K 

, CDBCttS. d^fCffi-O^ CRFiCfe^tli, X> hi) 6 (9)^-7=-^ 
<£>«£&#£?7VK WCF7^-;i/K?:l{C^St6o IB0i>h'J5 
(8)^c*^^*tLTv^st)«)i:I^D^I^^»^3i^4^ , r ^^Sl^n— «y h 1 COR 

S 8 1 2lC£^T : feK CRF0I> h U ©7 Fl/* <9> JC^f/Si" # <Z>« 

[0 18 5] 

J£JLtT\ I B(Z)X> h U 5 (7)^C#^^tnTV^-5^^CD||^f^JES^C^7•t 

-scD-e, ?&©-9--r ?;wcfc^T> 5 (7)®S7>f F^iES^T^Stffc-rs 1 

[0 18 6] 

(13-C) ^13^^;i/ffl^7^r-^ 

5-1 2©#W»tC&* I B©/\^4f-3K>f >^^tx> F >J 5 (4)JCJ3V>T. 
S7Y-/l'KA { l , e»4©T?, 5(4)©^{CldV^CPS (WCRF) 5: 
Sfl^l - *. "T&fctK IB©i>h'J 5(4)©r^r-f *-^3>-7^-;i/Ki: 
«#&SnTV*S <7> £C P SlZ^v i/=r U CPSIi4-l 3 ©J:e>{C&£ 



4 3 
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[0 1 8 7] 

(14-b) fi4t>f9 fromfty.T— V 

[0 18 8] 

(1 4 -C) fll 4 V 4 2 )\s<D%-J T^T- V 

5-1 3©#Ug&C&.5 I BcD'x-/ #-3K>f hU 5 (5) iCfcV^, 

S 7>f 1 5(5)0^Clo^TCPS (MCRF) £ 

^#i-<&= -r^fc^, (6-A) }Cfe^2>A P S©l&f^^||^$tl> CPSS4 
- 1 4 CE><ke>}Cfc£., $£ic, ^\-/^-7K>f >*0>|tK:i *MH6£V. Z.tlV 
, 5 (5)©#^li^TL/fe^^fC^^ 0 
[0 1 8 9] 

(1 5-C) ^1 St-fi'^TXf-^ 

5-14 (D^M\Z.3bZ> I BO'xy ^*-^>f isfftfjsk-t^y h U 5 (6)tC£^T. 
S7-f-;i/F^lt^S©t\ 5 (6)<Z)p»g^{C^r5VATC P S C&tfCRF) & 

^#-^-5c -r&;bt>, (7 -a) izisttz>APS(DW}fttfnm2n. cps»4 

[0 19 0] 

(1 6-C) mi V )\s<D%y*T-*J 

5-1 5CD=tKJffi&c&& I B©^? ^-/K-r y$tf*kir3iy h U 5 (7)}c;j3^T, 
s :7-f - ;i/K#i •eft*©-??, 5 (7)C0P»g^iCSo-V\TC P SWRF 
-f£c -r&fc^, i b©x> h y 5 (7)©y-^.-7-f — ^Ktc*^5&*ti*cv\s 

<7> , <6> S:CPSA^^>^L, >f * - i/ 3 > • 7 -f FfC#£& 

£*lT^.g> <9> ^CP SlC:/y */:x U C P S 1*4 - 1 6 (D& o iztez> 0 ^y 
h V-T Kl/^^CP Sfr£;Ky :/£*i£CRF<Z>6 (7), 6 (6)(D^^y h 'Jt- 
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